Principles of forensic science

third lecture (3)
tools used in testing evidence,
and polarization of materials

Introduction:
Crime scene has a lot of evidence (physical, biological and trace evidence) and
forensic scientists have to collect everything relation to the case .
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They have to classify the evidence and do all labs tests, using a lot of methods,
materials and equipment. most equipment used is the microscope.
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The microscope

the most inexpensive microscopes suitable for basic applications. The light
microscope. Figure .1
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Figure 1: light microscope parts
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Light microscope parts: start from the top of microscope.
1- the eyepiece or ocular is the lens that the observers looks into when viewing an

object microscopically. may be monocular, having one eyepiece, or binocular,
having two eyepieces.
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2- Many microscopes today are trinocular; they have an eyepiece that

accommodates a video or digital camera. Typically, the eyepiece(s) will
have a magnification of 10x and may be focusable.

S eLc Iy 4.,35)}\ \)—LASJ.. | }\ }.m.:\sﬂ A duaxl) (& e Glae EDLE elhia JAL;AM a2y __2
Ay Ly e Jpenall Qo] 4L (10X) Joles 5 58 iael) clssal

The area seen when looking through the eyepieces is called the field of view
and will change if the specimen is moved or the magnification is changed.
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3- the objective lens (or just the objective) because it is closest to the object or
specimen being studied. The objective is the most important part of the

microscope. Objectives come in many types and magnifications (typically,
4x, 10x, 40x, and 100x%; 100x is immersing used cedars oil ).
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4- The tube length is the distance from the lowest part of the objective to the

upper edge of the eyepiece; this has been standardized at 160 mm in modern
microscopes. figure 2
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Mechanical Tube Length
(Transmitted Light)

Figure: 3 transmitted length
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Resolution and Magnification in microscope:
At first Resolution Is More Important Than Magnification. The minimum distance d
which must exist between two separate points in the specimen in order for them to be

seen as two distinct points is: d =A/2NA, d The minimum distance, A wavelength,
NA numerical aperture (NA).,
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The numerical aperture is further defined as NA = n sine u
where n : refractive index (RI) of the medium between the coverslip and the front
lens, and u: is half the angle of aperture of the objective.
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The numerical aperture IS an angular measure of the
lens’s light-gathering ability. It is an indication of the
lens’s resolving power

Figure 3:
The refractive index of air is 1.0;; other systems use oil as the intermediate
medium, improving their NA= 1 because half of the angle u in air cannot be more
than 90°.
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Achromatic objectives : are the least expensive objectives, and they are found on
most microscopes. These objectives are designed to be corrected for chromatic
aberration
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Because of this, it may be necessary to use a green filter and employ black-and-white
film for photomicrography
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Refractive Index:

Refractive index is defined as the relative speed at which light moves through a
material with respect to its speed in a vacuum. By convention, the refractive index of a
vacuum is defined as having a value of 1.0. The index of refraction, N (or n), of other

transparent materials is defined through the equation. N = C/v
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where C is the speed of light and v is the velocity of light in that material

Refraction (or bending of the light) occurs as light passes from one medium to another

when there is a difference in the index of refraction between the two materials, and it

Is responsible for a variety of familiar phenomena such as the apparent distortion of

objects partially submerged in water. ‘
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Material Index of Refraction
Quartz 1.41
Acrylic glass 1.49
Polycarbonate 1.58
Dense crown glass 1.67
Diamond 242

For most practical purposes, the refractive index of light through air (1.0008) can
be used to calculate refractive indices of unknown materials.
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Polarized Light Microscopy:
tool of nearly infinite uses and applications, few scientists routinely use a polarized
light microscope, or PLM. Something can be learned about almost every kind of
sample, from asbestos to zircon, by using PLM.
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The PLM uses optical properties of materials to discover details about the structure
and composition of materials, and these lead to its identification and
characterization.
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Materials classified into two categories according to interaction with polarized of
light:
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1- The first are materials (isotropic materials) that demonstrate the same optical

properties in all directions, such as gases, liquids, and certain glasses and
crystals. Figure 4.
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Figure 4: isotropic materials

Because they are optically the same in all directions, they have only one
refractive index. Light, therefore, passes through them at the same speed with
no directional restrictions.
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2- The second category is (anisotropic materials), which have optical properties
that vary with the orientation of the incoming light and the optical structure of
the material. Figure 5.
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Anisotropic
Figure 5: anisotropic materials
About 90% of all solid materials are anisotropic. The Rls vary in anisotropic

materials depending both on the direction of the incident light and on the optical
structure.
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Polarized light include :

1- Linear polarization : is where the two orthogonal components are in phase. The
strengths of the two components are equal and the direction of the vector (the sum
of these two components, here red and green) figure 6

Figure 6: Linear polarization
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2- Circular polarization: is where the two components have the same amplitude
but are exactly 90 out of phase. One component is zero when the other
component is at maximum or minimum amplitude.
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The x component can be 90 ahead of the y component or it can be 90 O behind
the y component. The vector in the plane formed by summing the two
components will rotate in a circle. Figure 7.
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Figure 7: Circular polarization
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3- Elliptical polarization is where the two components are not in phase and either
do not have the same amplitude and/or are not 90 out of phase. The sum vector
in the plane will trace out an ellipse. Figure 8.

Figure 8: Elliptical polarization
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The end
With best wishes
Dr. M-bakdash



